Ordovician Lower Head Formation, which was deposited during the early stages of a 129 foreland basin development and Taconic deformation (Quinn 1995) . It is highly variable 130 in character, but mainly consists of medium-to coarse-grained sandstones with lesser 131 conglomerate and shale (Quinn 1995) . The Lower Head Formation is petrographically 132 similar to the sandstones of the Goose Tickle Group, but is more sand-dominated and 133
represents an earlier stage filling of the foredeep, which reflects the east to west 134 emplacement of allochthons during the Taconic orogeny (Quinn 1995 
Petrography of the Lower Head Formation sandstones 242
Petrographic examinations indicate that the rocks of the Lower Head Formation 243 consist of almost exclusively poorly sorted, matrix supported, fine-grained siltstones and 244 sandstones, consistent with previous petrographic studies (Quinn 1992 (Quinn , 1995 intermittently throughout the succession (Fig. 5a ). The crystal size of C2 calcite is 285 D r a f t generally 50-500 µm and crystals form an interlocking mosaic without any visible 286 porosity. In zones where C2 calcite veining is common, calcite is also seen to infiltrate 287 bedding-parallel fractures. Cold cathodoluminescence (CL) examination of calcite 288 cements show that the early cements (C1) exhibit dull to medium CL while the late 289 calcite (C2) that fills fractures and relatively big intergranular spaces display a later stage 290 bright zonation (Fig. 5b) . 291
The original matrix material is altered to chlorite but it is difficult to discern its 292 paragenetic relationship except that the chlorite appears to predate the calcite cement. 293 MLA analysis shows that chlorite (Mg-and Fe-rich) and fine-grained chlorite and quartz 294 matrix material make up ~ 30% by volume of all samples. No quartz cement was 295 observed in any samples during this study. 296 297
Fluid Inclusion Petrography and Microthermometry 298

Early Calcite Cements (C1) 299
Type 1 fluid inclusions are hosted in C1 calcite cements and were recorded in 300 three samples (Table 2 ). These inclusions are small (<3 µm) monophase (liquid only) 301 non-fluorescent aqueous inclusions (Fig. 6) Fig.  313 7), with a mean of 100.7 °C (± 9.75 °C). 314
In addition, Type 3 petroleum-bearing fluid inclusions were recorded in calcite 315 vein material from two samples ( Table 2) and is isotopically heavier than that of the late fracture-filling C2 calcite (-13.1±0.7‰ 343 VPDB, Table 3 ). Similarly, the mean δ 13 C signatures follow the same trend (-3.1±1.1 and 344 -4.8±1.1‰ VPDB, respectively). It was not possible to perform elemental geochemical 345 analysis on C1 cements because the crystals were too small to sample with a microdrill 346 without contamination from the surrounding silicates. However, the late fracture-filling 347 calcites (C2) are host to Mn (3065±871 ppm) and Fe (1564±404 ppm); see Table 4 extinction is the framework grains, indicative that the mineral was subjected to strain and 371 potentially sourced from a continental block province. The abundant detrital feldspars 372 also suggest sourcing from a mature continental block rather than an immature volcanic 373 setting. Relatively fresh microcline and strongly altered albite are common, and the 374 presence of perthite/antiperthite shows that feldspar likely existed at high temperature 375 and subsequently exsolved into potassic and sodic counterparts during temperature 376 D r a f t decline. In addition, the absence of plagioclase of 12 An to 100 An composition rules out a 377 volcanic sediment source and we therefore consider a sediment source that is plutonic or 378 metamorphic in origin. A metamorphic sediment source for at least some of the Lower 379
Head Formation is also suggested by the presence of minerals such as staurolite and 380 hedenbergite recorded by MLA analysis. Such a source is consistent with 40 Ar/ 39 Ar ages 381 of ~2000 Ma for microclines from the Lower Head Formation (Idleman et al. 1994) , 382 which shows that they cannot be sourced from the currently preserved rock of Taconic  383 allochthons. The presence of accessory minerals such as chromite, Ti-rich magnetite, 384 ilmenite (as well as the alteration mineral leucoxene) shows that these sediments were 385 also sourced in part from ultramafic and/or mafic rocks. 386
Overall this data points to a complex hinterland with multiple sediment sources, 387 although the similarities in abundances of these minerals in all samples confirms the 388 hypothesis of Quinn (1995) A t l a n t i c O c e a n N e w f o u n d l a n d N e w f o u n d l a n d 
